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3RO\GRSDPLQH 3'$ KDVEHHQXVHGDQGVWXGLHGIRUPHPEUDQHPRGLILFDWLRQV WR LQFUHDVH
WKHDQWLIRXOLQJSURSHUW\RIPHPEUDQHDQGUHGXFHWKHRSHUDWLRQFRVWLQPHPEUDQHUHODWHGZDWHU
WUHDWPHQWSURFHVV$OVRXVHGDQGVWXGLHGDUHQDQRPDWHULDOVVXFKDV7L2=Q2DQGJUDSKHQH
LQ PRGLI\LQJ PHPEUDQH IRU EHWWHU DQWLIRXOLQJ SURSHUWLHV PHFKDQLFDO VWUHQJWK RU LPSURYHG
FRQGXFWLYLW\ 7KH EOHQGLQJ RI WKHVH LQRUJDQLF SDUWLFOHV LQ PHPEUDQHV LV PHW ZLWK DQ
DJJUHDJDWLRQSUREOHPWKDWDYRLGV WKHZHOODQGVWDEOHGLVSHUVLRQRIQDQRSDUWLFOHVZKLFKRIWHQ
UHTXLUHVVXUIDFHPRGLILFDWLRQWRVWUHQJWKHQLWVLQWHUIDFLDOLQWHUDFWLRQZLWKWKHSRO\PHUPDWUL[
,Q WKLV SDSHU SRO\GRSDPLQHZDV XVHG LQPRGLI\LQJ SRO\HVWHU ILOWHUPHPEUDQHDQG FRDWLQJ








UPLQ IRUFHUWDLQ WLPH IRU VXUIDFHPRGLILFDWLRQ$IWHUPRGLILFDWLRQ WKHPHPEUDQHVZHUH
WDNHQRXWDQGZDVKHGZLWKGHLRQL]HGZDWHU
 7KHGRSDPLQHFRDWHG7L2ZHUHSUHSDUHGDVWKHVDPHPHWKRG1DQR7L2ZDVDGGHGLQWR
WKHGRSDPLQHVROXWLRQ GRSDPLQH LQP07ULV+&OEXIIHUDW3+DQGVWLUUHG IRUK
 DQGUPLQ7KHQWKHPRGLILHG7L2ZDVGULHGDW DQGJULQGHG7KHQ3'$
7L239') FRPSRVLWH PHPEUDQHV ZHUH SUHSDUHG YLD SKDVHLQYHUVLRQ PHWKRG &HUWDLQ
DPRXQW RI 39')  ZW DQG 393 ZW ZHUH DGGHG WR '0$& ZW DQG WKH








 (IIHFW RI SRO\GRSDPLQHPRGLILFDWLRQ RI WKH SRO\HVWHU ILOWHU ZDV EHVW REWDLQHG XVLQJ D
SURSHU SRO\PHUL]DWLRQ WLPH DQG SURSHU FRQFHQWUDWLRQ RI GRSDPLQH 7KH HIIHFW RI WKH
FRDWLQJWLPHKDGEHHQSURYHGE\UXQVRIVKRUWWLPHILOWUDWLRQLQDIUHVK\HDVWVROXWLRQ
RI JO XVLQJ WKH VDPH FRDWLQJ FRQFHQWUDWLRQ RI JO GRSDPLQH XQGHU N3D
FRQVWDQW 703 7KH DHUDWLRQ LQWHQVLW\ ZDV PK )LJ 7KH IOX[ RI WKHPRGLILHG
PHPEUDQHV ZDV DOZD\V KLJKHU WKDQ XQPRGLILHG PHPEUDQH 7KHUH ZDV D VLJQLILFDQW
LQFUHDVHRIWKHVWDEOHIOX[DIWHUPRGLILFDWLRQDQGWKHIOX[ZDVEHVWZKHQWKHPRGLI\LQJ
WLPH ZDV K 7KH GRSDPLQH FRQFHQWUDWLRQ LQIOXHQFHG WKH DQWLIRXOLQJ SURSHUW\ 7KH
SHUPHDWH IOX[ LQFUHDVHGZKHQ WKHFRQFHQWUDWLRQRIGRSDPLQH LQFUHDVHG IURPJO WR
JO GDWDQRWVKRZQ 
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DQG 3'$7L239') PHPEUDQHV ZHUH PHDVXUHG 7KH DQWLIRXOLQJ SURSHUW\ DQG WKH
SHUPHDWH IOX[ RI WKHPHPEUDQHV ZDV LPSURYHG E\ WKH DGGLWLRQ RI 3'$7L2 )LJ
:LWK WKH LQFUHDVHRI WKH FRQFHQWUDWLRQ RI GRSDPLQH GXULQJ7L2PRGLILFDWLRQ WKH IOX[
ZDV HQKDQFHG D  LQFUHDVHZDV REVHUYHG FRPSDULQJ ZLWK RULJLQDOPHPEUDQH
ZKHQWKHGRSDPLQHFRQFHQWUDWLRQZDVJO




















&RQFOXVLRQ 7KH XVH RI 3'$ LQ PRGLI\LQJ SRO\HVWHU ILOWHU PHPEUDQH RU FRDWLQJ 7L2 DQG
SUHSDULQJ 39') FRPSRVLWH PHPEUDQH LPSURYHG WKH PHPEUDQH DQWLIRXOLQJ SURSHUW\ DQG
LQFUHDVHGWKHPHPEUDQHIOX[
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